Observational studies, including a large international case-control study, have shown that several modifiable behavioural factors contribute to the risk of cardiovascular disease. 2 Metabolic syndrome, a cluster of modifiable risk factors for atherosclerotic cardiovascular disease, is strongly associated with increased risk of cardiovascular-related mortality. 3, 4 Guidelines by the American Heart Association and the United States Preventive Services Task Force recommend lifestyle interventions as an important part of cardiovascular disease prevention. 5, 6 Although the importance of lifestyle intervention is widely recognized, few individuals with, or at risk of, cardiovascular disease receive intensive dietary and lifestyle counselling. 7, 8 A variety of health care practitioners routinely deliver diet and health promotion advice to patients at risk of cardiovascular disease. Naturopathic doctors in North America are trained and regulated practitioners who emphasize this form of self-directed care. Several retrospective analyses have suggested that patients at risk of cardiovascular disease receive lifestyle counseling routinely as part of naturopathic care. [9] [10] [11] However, no rigorous studies have examined the effectiveness of these approaches. To evaluate the effectiveness of representative naturopathic approaches to reducing the risk of cardiovascular disease, we conducted a randomized clinical trial of a multimodality nutritional and physical activity intervention in a workplace setting.
Methods

Study design
This study was a 2-arm, parallel, randomized clinical trial conducted at multiple work sites from 2008 to 2010. Unrestricted free screening for all Canada Post employees was conducted in Toronto, Vancouver and Edmonton, Canada. All workers were encouraged to undergo screening, and consenting individuals had their blood pressure and lipid and glucose levels assessed. Nonfasting blood samples obtained by finger prick were analyzed for glucose, total cholesterol, lowdensity lipoprotein (LDL), high-density lipoprotein (HDL), triglycerides and the ratio of total cholesterol to HDL using the Cholestech LDX System (Inverness Medical) point-of-care device. Resting blood pressure was measured using the automated BPM-100 mobile sphygmomanometer (BPTru).
Randomization was conducted centrally at the Canadian College of Naturopathic Medicine in blocks of 8 stratified by sex. Participants were asked to fast for 12 hours before the baseline visit. Participants, clinicians and those collecting outcome data or adjudicating outcomes were aware of group assignment. The statisticians were unaware of group allocation.
Participant selection
We included members of the Canadian Union of Postal Workers who were aged 25-65 years, under the care of a primary care physician, able to answer self-and interviewer-administered questions in English, and able to provide written informed consent. We excluded women who were pregnant or breastfeeding or who intended to become pregnant in following year. We also excluded people with a history of myocardial infarction within the past 6 months or who had chronic kidney or liver disease. We excluded people with lower relative ratios of total cholesterol to HDL (< 1.8).
At each site, we invited 120-140 participants with the highest risk of cardiovascular disease (based on the ratio of total cholesterol to HDL; mean: 5.18; range: 1.8-14.8).
Interventions
In both enhanced usual care (control) and naturopathic care plus enhanced usual care (hereafter called naturopathic care) groups, licensed naturopathic doctors measured body weight, waist circumference, lipid profile, fasting glucose and blood pressure 3 times during the study (baseline, 26 wk, 52 wk). Because our objective was to assess the effect of adding naturopathic care to usual care, participants were advised to continue seeing their family physician for routine care, without recommending changes in the frequency of visits.
Participants in the naturopathic group received naturopathic care at 7 preset times over a 1-year period, at a frequency that was somewhat typical of routine naturopathic care in the community. The initial visit was 1 hour, with subsequent 30-minute follow-up visits. For consistency with naturopathic practice, treatment recommendations were individualized from a predetermined menu of interventions based on which risk factors were present and patient preferences (Appendix 1, available at www.cmaj .ca /lookup /suppl /doi :10 .1503 /cmaj.120567/-/DC1). Therapies included specific diet and lifestyle recommendations and the prescription of selected natural health products. Because a range of interventions were recommended to participants in the naturopathic group, the frequency and composition of each recommendation as well as participant adherence are not reported. We did not have direct control over the care given to the control group; thus, we did not track or report recommendations made by the participants' family physicians.
The menu of therapies was guided by an expert advisory process, during which 4 naturopathic doctors (P.R., R.B., D.L., T.G.) provided guidance to trial clinicians based on existing peer-reviewed published evidence and clinical experience. This process resulted in a trial manual of therapies provided to each of the 3 clinicians (O.S., S.A., C.H.) to guide their practice. The recommended interventions included weight loss of about 2.3-4.6 kg through a combination of caloric restriction and regular physical activity. 5, 12 Dietary recommendations were based on components of the Mediterranean and Portfolio dietary regimes. 13, 14 Examples of prescriptions for natural health products included omega-3 fatty acids eicosapentaenoic acid and docosahexaenoic acid, 12, 15 The Framingham algorithm is a tool designed to estimate an individual's level of cardiovascular disease risk. The algorithm predicts the 10-year risk of a cardiovascular event based on a comp osite score of risk factors, including age, HDL, total cholesterol, systolic blood pressure, smoking status and diabetes status. 18 Our secondary outcomes included changes in individual risk factors, changes in quality of life (measured by use of the Short Form Health Survey 19 and the Measure Yourself Medical Outcomes Profile questionnaire [20] [21] [22] ) and adverse events. The naturopathic doctors collected all biometric and validated questionnaire measures at baseline, 26 weeks and 52 weeks for both groups. 
Statistical analysis
We summarized the data using means with standard deviations or counts with proportions. To evaluate the group differences over time, we used the repeated measures of the mixed-model for continuous outcomes or the generalized estimating equations model for binary data. We included the baseline measures of the outcome variables as covariables in the models. We reported the baseline adjusted estimate of the group difference with the 95% confidence interval (CIs) at weeks 26 and 52.
For the primary outcomes of metabolic syndrome and cardiovascular risk, we used a multiple imputation method for missing data. The variables used in this procedure were age, sex, exercise level, body mass index (BMI), waist to hip ratio, smoking status, HDL and ratio of total cholesterol to HDL.
Ethics approval
The trial was approved by the Research Ethics Board of the Canadian College of Naturopathic Medicine and was registered at www.clinicaltrials .gov (NCT00718796).
Results
We selected 246 people for inclusion and randomization; 124 were randomly assigned to the naturopathic group and 122 were assigned to the control group. The groups were similar at baseline (Table 1) , although the naturopathic group had a nonsignificantly higher prevalence of metabolic syndrome, larger waist and hip circumference, and greater weight. The naturopathic group reported significantly more weekly minutes of moderate exercise.
Primary outcomes
After 1 year, the naturopathic group had better outcomes than the control group. After adjustment for baseline differences, the proportion with metabolic syndrome in the control group was 48.48% and the proportion in the naturopathic group was 31.58%, reflecting a risk reduction of -16.90% (95% CI -29.55% to -4.25%); p = 0.002. For cardiovascular risk, the proportions were 10.81% in the control group and 7.74% in the naturopathic group, a risk reduction of -3.07% (95% CI -4.35 to -1.78%; p < 0.001; Table 2 ).
Although the treatment group improved more than the control group for almost all secondary outcomes, most were not statistically significant (Table  2 and Appendix 2, available at www.cmaj.ca /lookup/suppl/doi:10.1503/cmaj.120567/-/DC1). Notable significant results were reductions in waist circumference, ratio of total cholesterol to HDL, and scores for symptoms 1 and 2 (self-identified as important symptoms of concern) on the Measure Yourself Medical Outcomes Profile questionnaire, general wellbeing and reduction in medication (number of medications and/or dosage).
Safety and adverse events
Serious adverse events were similar in both groups. In the naturopathic group, 1 participant died before starting treatment, and 1 patient had acute diverticulitis that required admission to hospital. In the control group, cancer was diagnosed in 2 participants, 1 participant experienced a myocardial infarction, and 1 participant Note: CI = confidence interval, SE = standard error. *To account the repeated measure at 26 weeks, we used repeated-measures analysis of covariance in a mixed model by including the baseline value as a covariate for the continuous data and a generalized estimating equations approach for the binary data. †Evaluated by multiple imputation.
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was admitted to hospital for 1 month after diagnosis of chronic obstructive pulmonary disease. None of these events were deemed related to trial participation. Additional mild adverse effects reported in the naturopathic group included heart palpitations (n = 1), indigestion following consumption of phosphatidylcholine (5 g/d; n = 2), and fishy-tasting eructation following ingestion of fish oil capsules (n = 3). One participant stopped taking fish oil because of gastrointestinal upset.
Drop outs
Drop outs (n = 39; 15.9%) were relatively equally distributed between groups (Figure 1) . We attempted to contact these people up to 3 times to request a reason for the withdrawal. We obtained information from 17 people (43.6%): 5 retired, were fired or moved; 5 lost interest; 4 cited time commitment issues; 1 had a lack of mobility; 1 was told to withdraw by their family physician; and 1 cited personal reasons. None of the reasons occurred predominantly in either group.
Interpretation
We found a significant reduction in the risk of cardiovascular disease following counselling about nutritional and physical activity provided by naturopathic doctors. The baseline-adjusted prevalence of metabolic syndrome was reduced by 16.9% over the course of 1 year in comparison to enhanced usual care alone. This implies that 1 in 6 individuals receiving additional naturopathic care benefit, in comparison to those who do not, by not developing metabolic syndrome over the course of 1 year. In addition, the baseline-adjusted relative 10-year cardiovascular risk decreased by 3.1 percentage points for the group who received naturopathic care. These findings translate into about 3 fewer people out of 100 with intermediate risk who receive naturopathic care experiencing a serious cardiovascular event (e.g., stroke, heart attack or death) during the next 10 years compared with those who receive usual care.
The results of our study are consistent with those from other pragmatic trials that have studied lifestyle programs for the prevention of metabolic disease. The Diabetes Prevention Program successfully combined diet-and exercise-based interventions to reduce the incidence of diabetes by 58%. 2 3 -2 5 More recently, the large Look AHEAD (Action for Health in Diabetes) trial found that an intensive lifestyle intervention significantly improved major cardiovascular risk factors compared with standard diabetes support and education. 26 These risk factors included weight, cardiovascular fitness, glycated hemoglobin, systolic and diastolic blood pressure, HDL and triglycerides. The positive changes seen were sustained for 4 years. It is difficult to fully compare the Look AHEAD study with ours, however, because they did not consider compound measures of risk (i.e., Framingham 10-year risk or metabolic syndrome).
Strengths and limitations
The pragmatic design of our trial, in which both the intervention and control interventions were similar to care in the community, increases its generalizability and applicability to real-world settings.
We did not observe a sufficient number of cardiovascular events to compare the incidence between groups. Although we used validated estimates of composite risk of cardiovascular disease, we do not know whether our estimates are over-or under-estimates of the true differences in absolute risk of events between groups. We lost an appreciable number of patients to follow-up, and we did not model the possible impact of loss to follow-up on the results.
The incidence of metabolic syndrome at baseline was nonsignificantly higher in the intervention group than in the control group. Although we adjusted for baseline values in our analysis, we cannot rule out the possibility of regression to the mean as a source of bias in our results.
We asked whether naturopathic care, in addition to usual primary care, reduces the cardiovascular risk of postal workers. Some may perceive this as an unfair comparison and would prefer that we had asked whether the addition of, for example, 7 sessions of naturopathic care to usual care reduced cardiovascular risk compared to the addition of 7 sessions with a family physician. The design of such a trial would have endeavoured to ensure a similar number of exposures to health care providers in both groups. Those who would prefer us to have asked the latter question might reasonably suggest that our design was unfair and was geared toward showing a benefit in the intervention group.
Our intervention differed from routine clinical practice in both study groups. In the enhanced usual care group, naturopathic doctors measured risk factors 3 times during the course of the study, and participants were encouraged to report the results to their family physicians. Presumably, this additional measurement and communication to physicians within the control group would have enhanced standard care and decreased any differences between the intervention and control groups.
We did not assess for possible contamination between groups and, as such, this could have biased the results. However, this bias, if present, Research would have diluted the comparative beneficial results seen in the naturopathic group. Based on the pragmatic study design and the large number of therapies suggested, the contribution of conventional lifestyle modification compared with the use of natural products to reduce risk in the naturopathic group is unclear.
Also because of the pragmatic design, this trial did not, nor could not effectively, blind trial participants or clinicians to allocation. As a result, the results are susceptible to expectation bias and potentially to measurement bias
Conclusion
According to the American Heart Association, the "prime emphasis in management of the metabolic syndrome per se is to mitigate the modifiable, underlying risk factors (obesity, physical inactivity, and atherogenic diet) through lifestyle changes. … Then, if absolute risk is high enough, consideration can be given to incorporating drug therapy to the regimen." 5 Primary health care that provides in-depth counselling around diet and lifestyle is uniquely poised to help comanage metabolic risk factors. We have shown that naturopathic care is a feasible and potentially effective adjunct to usual medical care in reducing the incidence of metabolic syndrome and cardiovascular risk.
Further investigation of the potential for complementary naturopathic care to support general practice in preventing chronic diseases, including cardiovascular disease, is warranted. Future trials should include larger sample sizes and robust measures to ensure participant adherence to individual elements of treatment, potentially improving attribution of the results to individual therapies.
